A computer simulation of a bubble collapse under a condition of single-bubble sonoluminescence (SBSL) is p e rf ormed based on the hot-spot theory. The results indicate that SBSL originates in thermal radiation from the whole bubble rather than a local point(the bubble center) heated by a spherically converging shock-wave suggested in many previous papers.
INTRODUCTION
Observations of single-bubble sonoluminescence(SBSL) were reported less than ten years ago'). SBSL is a light emission phenomenon from a stably oscillating bubble in liquid irradiated by ultrasonic wave. The light is emitted at the collapse of the bubble.
The pulse width of the light is experimentally measured to range from 50ps to 250ps 2t3) . The spectrum is broadband and can be fitted by black-body formula with the effective temperatures ranging from 6,000 K to 50,000 K 4, The light pulse is emitted periodically with the . frequency of the ultrasonic wave2). As the mechanism of light emission, it has been widely suggested that a spherically converging shock-wave develops inside a bubble at the collapse and that gases are ionized when the shock converges at the center of the bubble and that the light is emitted by thermal bremsstrahlung in the plasma'). However, Vuong and Szeri") found by their numerical calculations of hydrodynamic equations including the effect of viscosity and thermal conduction in the gas inside the bubble that there are no sharp shock focusing at the bubble center for a noble gas bubble.
The reason of the no shock focusing is that the local sound velocity inside the bubble increases as the radius from the center of the bubble decreases due to the temperature drop at the bubble wall by thermal conduction, under which condition inward shock wave hardly develops. A SBSL bubble is expected to be heated up almost uniformly at the collapse, which is called the hot-spot theory. In the present study, a computer simulation of bubble collapse under a condition of SBSL is performed based on the hot-spot theory, including the effect of thermal conduction both inside and outside the bubble, that of non-equilibrium evaporation and condensation of water vapor at bubble wall, and that of chemical reactions inside the bubble.
MODEL
The temperature inside the bubble is assumed to be spatially uniform except at the thermal boundary layer near the bubble wall. The width of the thermal boundary layer is assumed to be nX where n is a constant and A is the mean free path of a gas molecule 6, In the present calculation, n = 7 is assumed6). . An argon bubble is studied in the present paper. The physical situation is that of a single spherical bubble in water irradiated by an ultrasonic wave. The contents of the bubble are argon, water vapor, and small amounts of chemical products.
Pressure(pg) inside a bubble is assumed to be spatially uniform. Details of the model are described in Ref. (7).
RESULTS

Calculations
are performed under a condition of SBSL 8). The initial bubble radius is 5gm. The frequency and the amplitude of acoustic wave are 20.6 kHz and 1.35 bar, respectively. The calculation starts from t = 0 and at first the bubble expands according to the negative pressure of the acoustic wave. The bubble radius reaches the maximum value of 58pm. at t = 22.4~~. Then the bubble collapses rapidly due to the positive acoustic pressure and the radius reaches the minimum value of O&m at 1, = 27.7519ps.
The calculated results at around the minimum bubble radius are shown as a function of time for 2,000 (ps) (0.002 ps) in Figs.l(aNc) .
In Fig.l(a) , the bubble radius(R) is shown. In Fig.l(b) , the temperature inside the bubble(T) is shown. It is seen that the temperature rises up to 26,00OK, which is consistent with the experimentally observed effective black-body temperature 4, In Fig.l(c) , the black-body radiance is shown, which is . calculated by the Stefan-Boltzmann's law of radiation.
The half width of the black-body radiance is 200(ps), which is consistent with the experimentally observed pulse width of SBSL3). 
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